The stick-slip contact problem is investigated here when at least one of the contacting bodies behaves as an ideal composite material with long fibers perpendicular to the direction of movement. Cylindrical inhomogeneous inclusions within a homogeneous media and with axes parallel to the contact surface are considered. The Eshelby's equivalent inclusion method is used to solve the problem numerically. Interactions between close inclusions are taken into account in the numerical procedure, as well as the coupling between the normal and tangential contact problems. It is found that the presence of heterogeneities in the vicinity of the surface contact affects significantly the contact pressure distribution and subsequently the distribution of shear and slip at the interface.
Introduction
Damage, such as loss of material or/and cracking, induced by the small amplitude oscillatory relative movement between contacting surfaces is usually termed fretting. Three different fretting modes have been defined by Mohrbacher et al. (1995) , depending on the forces and moments transmitted through the contact, as shown in Fig. 1 . Slips are transversal in fretting mode I (tangential loading); slips are radial in fretting mode II (normal loading); and slips are circumferential in fretting mode III (torsional loading). For many industrial applications where two bodies are put into contact, fretting damage often occurs as the result of combined fretting modes (Ruiz et al., 1992) .
Based on experimental observations all along the life of a contact, Zhou and Vincent (1993) have established three fretting regimes: the partial slip regime, the gross slip regime and the mixed fretting regime which corresponds to sliding conditions evolving from gross slip to partial slip. The latter can be explained by a modification of the contact conditions: wear of the surfaces and superficial material properties change such as it leads to an increase of the friction coefficient. According to Vincent et al. (1992) , the gross slip regime is confronted to wear while the partial slip regime to cracks. Cracks and wear compete on the mixed regime. Recently Gallego et al. (2010a) have presented a numerical technique based on semi-analytical methods in order to simulate fretting wear under gross, mixed and partial slip conditions. Each body was considered homogeneous and purely elastic. The efficiency of the method has been highlighted but the analysis limited to homogeneous materials so far. The intend is here to demonstrate that the presence of heterogeneous inclusions, also called inhomogeneities in the sense of Eshelby (1961), may significantly modify the displacement and stress fields within the contacting bodies and subsequently the slip and shear distributions at the interface.
Many experimental investigations for the fretting behaviour of composite materials have been published in the recent years, see for example Xu et al. (2007) , however very little is known about the physics involved in the contact problem. Some elements of response can be brought through numerical modelling. For instance Kuo (2008) and Leroux et al. (2010) have highlighted that the presence of inhomogeneities in the vicinity of the contact surface could significantly change the contact pressure distribution which subsequently affects the subsurface stress distribution. A first attempt is made here to describe how the presence of long fibers may affect the pressure, shear and slip distributions in a fretting contact.
Theoretical background
The method proposed to solve the 3D contact problem in presence of inelastic strains due to the presence of heterogeneous inclusions is based on semi-analytical methods. Reusing the theoretical background and some of the numerical techniques initially proposed by Jacq et al. (2002) for solving the 3D contact problem for elastic-plastic materials, by Boucly et al. (2005) for thermalelastic-plastic contact and Boucly et al. (2007) for the collision between asperities, the method has been later extended to inelastic
